Abstract: Numerical methods for solving differential equations has become an important topic of this era. The importance of boundary value problems in applied sciences shows the way in which existence of exact solution is not always possible. This study adopts the homotopy perturbation method (HPM) to solve multiple-point boundary value problems arising in obstacle, unilateral and contact problems. Convergent approximate solutions are constructed such that the exact boundary conditions are satisfied. Some examples have been presented to elucidate the efficiency and implementation of the method. We have compared the results using different number of terms of HPM and found that increasing the number of terms of approximate solution will increase the efficiency.
INTRODUCTION
Homotopy perturbation method (HPM) is presented to approximate the solutions of multiple order obstacle, unilateral and contact problems described in its general form as: Generally it is impossible to acquire the analytical form of the solution of equation (1) for arbitrary choice of f (x) and g (x). For this purpose some numerical methods are opted to get approximate solutions of the problems similar to equation (1) . Such type of systems arise in the study of obstacle, unilateral and contact boundary value problems and have important applications in other branches of pure and applied sciences. Second order obstacle problem is solved in 2001 using the cubic spline technique ). The same second order problem has also been solved using the parametric cubic spline approach (Khan & Aziz, 2003) , cubic lagrange polynomials (Iqbal, 2010 ) and Galerkin's finite element method (FEM) . In 2011 B-spline technique was used to solve the same system of second order boundary value problem (Loghmani et al., 2011) . In 2013 adoptive FEM technique was used to address the same (Iqbal et al., 2013) .
The solution of the fourth order system of boundary value problem was presented in 2007 using the non polynomial spline technique (Siddiqi & Akram, 2007a) and cubic non polynomial spline technique (Siddiqi & Akram, 2007b) . Also a solution of fourth order system was suggested using Galerkin's finite element method in 2011 (Iqbal, 2011) .
In this paper, homotopy perturbation method is used to solve systems of boundary value problems of different orders. HPM, proposed by He (1999; 2003; 2006; 2009) , for solving differential and integral equations is the subject of extensive analytical and numerical studies. Also the HPM is described for the nonlinear system of boundary value problems by He (2014a; 2014b) . The HPM is applied to solve different engineering and applied sciences natural phenomena like fluid flow problems (Siddiqui et al., 2006; Ghori et al., 2007) .
Homotopy perturbation method (an algorithm)
The formulation of the working algorithm of the homotopy perturbation method can be expressed in the following way, write the governing differential equation 
... (3) with the boundary conditions ... (4) where Γ is the boundary of Ω, which is the domain of definition of the following governing differential equation and h(x) is the known analytic forcing function.
Equation (3) is decomposed into A(u) = L(u) + N(u), where L(u)
is the linear part and N(u) is a nonlinear part. However, these notations are not necessarily fixed. Therefore, one has the freedom to consider a linear part L(u) from the governing equation (3) . (0,1) is an embedding parameter. The function u 0 is an initial guess, which satisfies the boundary conditions. Obviously from equations (5) and (6), one has The changing process of p from 0 to 1 is just of ϕ(x;p)
(b) The solution of equations (5) and (6) can be expressed as a power series in p: ... (9) As p → 1, convergence of the series given in equation (9) has been observed and the result gives the approximate solution of the governing equation ( 
METHODOLOGY

Solution of second order obstacle problems using homotopy perturbation method
In this section, the solution of some second order obstacle problems is given using homotopy perturbation method. The problem is divided into three cases and in each case it is solved up to 5 terms and L(u 0 ) = 0 (initial guess). Let ℋ; 1 = ; 1 + ℎ = 0 (8) where i = 1,2,...,5 and c is a constant. Now ϕ 0 and ϕ iˊs can be found by solving equations (13) and (14) . In this manner we will construct the solution for ϕ(x; p) that allows p → 1 to obtain ;  = where i = 2, ... , 5. Now ϕ 0 (x), ϕ 1 (x) and ϕ i (x)ˊs are found by solving equations (17), (18) and (19) . 
, the approximate solution is obtained, which is shown in the Table 1 . and from equation (30) we obtain for i = 1,2,...,5. Now by , the approximate solution is obtained, which is shown in Table 2 . 
Solution of third order obstacle problem using homotopy perturbation method
In this section, the solution of a third order obstacle problem is given using the homotopy perturbation method. , the approximate solution is obtained, which is shown in Table 3 .
Solution of fourth order obstacle problem using homotopy perturbation method
In this section, the solution of a fourth order obstacle problem is given using the homotopy perturbation method. 
